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AN ADDRESS 



PIKSSON'S PATENT CONDEHSEK, 

For Supplying the Boilers of Marine Engines with Fresh Water; 

■which will be found of the utmost importance to 

their Steam Naval Marine. 



§J= This great invention can also be so arranged as to furnish a 
adequate supply of perfectly pure fresh water for the 
USE OP THE SHIP'S CREW, FOR 
WASHING CLOTHES, &o.,&c. 



Patented in the United States, and the Kingdoms of Great Briiidn, 
Holland, Belgium, Republic of France, Sec, S(c., Sfc. 



'i'he imporlance of possessing an ample supply of fresh water, 
for the generation of steam as a motive power, is, to Engineers, 
and all oihera interesied in the siihjecl, well known. In the 
last few years, and at present, the use of steam as an agent for 
Marine purposes, has, and still continues to receive, considerable 
alleniioQ from those engaged in commercial enterprises, as well aS 
our own and foreign Governments; to many the subject, as far at 
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least as detail is concerned, is entirely new, and the few remarks 
I am about to make are more particularly addressed to euch persons. 
Although the subject under consideration relates to the construction 
of the steam engine, sucli parlies may suppose that to be a matter 
with which they have liille ornothingto do. Inasmuch, however, 
as great loss may follow from this supposition, I propose lo give so 
much information as will be necessary to stimulate further investi- 
gation , 

In all sea-going steamers the salt water of (he ocean has hitherto 
necessarily been employed in the generation of steam for their 
engines. Numerous are the evils consequent upon this. One 
arises from its density, another from its chemical action, and both 
these are increased in their effects by the continuance of the pro- 
cess, for the steam generated from salt water will be pevfecliy/res/r. 
As fast as water leaves a boiler in the form of steam, more must 
be sent in to supply its place; and this, in the old mode of work- 
ing, has necessarily been from the ocean, and therefore salt: it 
is evident, then, that in a short time the water must become salu- 
rated; that is, when it can hold no more salt in solution; and the 
moment that point is passed the excess is immediately precipitated , 
in the solid state, on the flues and bottoms of boilers. There is 
a means, however, by which the precipitation of salt can be p«r- 
(ia%, though never wholly, prevented; and that is, by performing 
the operation known as "blowing off." This consists in dis- 
charging from the boiler, at certain regular intervals, a portion of 
the super-salted water, before it becomes fully saturated;* and in- 
troducing in its place a new supply of sea-waler. But it will at 
once appear to the uninitiated as a very strange proceetling to 
throw away hot water, which represents a certain amount of 
power and fuel, to replace it with cold water, which has to be 



Sea-woter bewmes a saturaled solution when the density of Ihfl brine is 13-33dB 
s wei=-ht. The most favorabte point at wtiicli to keep the water, k 2-33iis, to 
implish whicti an Bmount equal to one-half of the quantity required for making 
m must be fed in cmd bloion oul-' 



bjGoogle 



heated, and again blown overboard! As engines have hilberto 
been constructed, however, there has been no possible alternative. 
As before remarked, ihe evi! has been only palliated, not cured. 
The water in the boiler still remains more dense than it is in the 
sea; and of course in an increased degree, more dense ^han fresh 
water. 

I propose now, to slate ihe several effects consequent upon this 
result. First, water holding impurities in solution does not 
attain the Eeriform stale with the same facility as if pure; neither 
does it possess the same elastic force or power of propelling the 
engine with the same temperature, i. e., the same consumption of 
fuel; hence the amount of difference ia the direct amount of loss; 
and the following statement will give some idea of what that 
amount is. 

The elastic force of steam, generated from fresh water, as shown 
by the rise in a column of mercury, (the usual way of measuring 
the pressure of steam,) and that from saU water, is as follows: 



This is at the ordinary density of ocean water, and shows a con- 
siderable difference, the last example exhibiting a loss of four and 
a quarter pounds pressure on each square inch of the pislon. 
Taking, then, a common sized cylinder for marine engines, 
say seventy inches diameter, we siiould have, if fresh water were 
employed, and with the consumption of the same amount of fuel, 
a pressure of 16,354 pounds on the piston more than if in the case 
of salt water. This, however, is beloio the true calculation, for 
the density of the water taken is that of the sea, and is far less than 
of (hat contained in the boilers. Thus is shown the disadvantage 
in the use of salt water as regards j!)o?wr. 

I shall now exhibit its action, in comparison with fresh water, 
upon (he boilers and eogioes. On land in situations where pure 
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water can be had, numbers of boilers can be found which have 
been in consfant use, under high pressure steam; for periods rang- 
ing from fifteen to twenty years, and are yet safe. In sea steam- 
ers it would be difficult to find any iron boilers seven years old; 
and if found, they would exhibit a spectacle of crazmess and 
patches, wasteful in the extreme as to the use of fuel, and danger- 
ous besides. A great majority reach this condition in less than five 
years; and many are worn out and become hazardous in two or 
three years use! The steamship Princeton's boilers, made of iron, 
were renewed after 3 years service. There are even instances 
where boilers have imperatively required extensive repairs at the 
end of the first voyage, by reason of the destroying character of 
sea-water. The rationale of this will now be briefly examined. 

Sea-waler in 1000 parts contains 25 of chloride of sodium; 5.3 
sulphate of magnesia; 3.6 chloride of magnesium; Q.2 carbonate 
of lime and magnesia; 0,1 sulphate of lime, besides, in minute 
quantities, sulpMte and muriate of potash, iodide of sodium, and 
bromide of magnesium. Iron appears to have a strong chemical 
affinity for some of these matters; and it is found, that the moment 
the water in the boiler has obtained a greater specific gravity than 
that of the sea, deposit commences, increasing in quantity as the 
density becomes greater. This deposit immediately adheres to the 
iron and coats it with a white crust, called scale. The^rst efiTect 
lesuUing will be the rapid oxidation or corrosion of the iron; and 
so firm is the union of the two, that nothing will remove the com- 
pound but a chisel or like instrument. This process is of itself very 
injurious, as it cuts away and weakens the iron; but there are many 
places in boilers where even this expedient cannot be resorted 1o, as 
under the flues, in the water legs and other intricate parts; and hence 
these parts are the first to yield, as clearly seen in the numerous 
patches applied to repair ihem. The next feature resulting from this, 
is the inability to generate the requisite supply of steam , arising from 
the fact, that the coaiing or scale is a non-conduclor of heat, and 
the extent of the evil will be in proportion to the thickness of this 
coating, which varies in the same boiler, from that of a sheet of 
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paper, 10 three-qiiartei-3 of an inch, or even more. If ihe only- 
result of (his were liie increased cousumplion of fuel, it might ap- 
pear unnecessary to allude to it so emphatically, but it is the fore- 
nmner of consequences far more momenioits, viz., liabilily to 
explosion, and thai too vAlhout warning, or the possibility of 
calculating the time. Thai occurs in Ihts wise: When scale has 
formed, the water no longer comes in contact with (he iron; the 
crust is a bati conductor of heat, and the iron attains a dangerously 
high (emperalure. If the scale is thick, the inlense heat in (he 
furnace (urged it miiy be, by a powerful ariificial blast) will make 
such parts red-hot, sometimes, in a single minute. In this state, 
having no longer strength, it immediately yields to the internal 
pressure, and an explosion is the result. Where the scale, how- 
ever, is not BO thick as lo produce this precise result, it yet causes 
the destruction of the iron, by what is called burning. In such 
cases the boilers are in an extremely dangerous condition, and re- 
pairs must always follow. The direct expense of making these 
is by no tneans the only cost, for there foUoivg, what is to the owners 
far worse, loss of time. And sianling as it may seern, the time 
lost in making repairs, from damage by salt water alone, may 
be safely estimated at one-eighth of tlte whole existence of the 
ship. 

Repairing damages involves Ihe necessity of suitable shops; and 
as these are found in comparatively but few places, and distant 
from each other, sea steamers are often under the necessity of going 
(hotisands of miles for what ofieniiines will be mended in a week, 
as witness the case of the steam frigate Mississippi, Capt. Adams, 
which was compelled to leave the Gulf of Mexico, at a lime when 
most wanted, lo go to Norfolk for the purpose of having her boilers 
repaired, &c. All salt water is not alike in producing the before- 
mentioned bad effects, some being much worse ihan others. Such 
are the tropical seas: a steamer there can, with diflicully, keep 
down Ihe deposit of salt, and nutnerous instances have occurred 
in which ihey have had to lie-to, have their boilers cooled down, 
opened, andthe salt shovelled out as if froma factory, before aha 
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could proceed. An engineer, lalely from ihe Pacific, has slated, 
that as far as he could learn there was not a steamer there willi 
boilers in mmplele order, and yet nearly all of those vessels are 
new. 

In a communication of ihe 18lh of June, made lo (he Hon. the 
Secretary of the Navy by Mr. Haswell, the Engineer-in-chief, he 
says: 

"Of the value of this instrument, (Pirsson's condenser,) if suc- 
cessfully apiilied in the naval service, a fair appreciation of Ihe 
benefits involved may be had in a consideration of the following 
elements: 

Isl. The saving in the consumption of fuel; for equal pres- 
sures of steam will reach from 8 lo 12 per cent. It will also 
enable hig/i steam lo be used , bij wliick a further economy of it 
(fuel) may be had in an increased expansion of it. 

2il. The coat of repaiis lo boilers will be reduced more than 
one half. 

3d. The necessity of using copper as the material of construc- 
tion will be dispensed with. 

4ih. The duraiion of iron boilers will be extended from 4 or 5 
to 9 years, 

5ih. The weights of boilers, similar in design with those lo be 
used with salt water, will be reduced 20 per cent. 

6ih. The use of fresh water will enable tubular boilers to be 
used; which are the most economical, in space occupied, weight of 
material, and in fuel consumed. 

7ih. The use of fresh wafer by condensation will preclude the 
formation of scale; which will effect a very material economy of 
fuel, and reduce the danger f torn injury to boilers by their be- 
ing overheated. 

Sth. The absence of scale in sleam boilers, and (he saving of 
time otherwise lost in effecting repairs lo boilers, will render a 
steamer more effective, and will extend her term of service far 
beyond any time l/tat has yet been attained. 

In fine, the successful introduction of freah water into the boil- 
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ere of marine steamers, is the most interesting feature that ia now 
presented to the consitlevation of the profession; and in considera- 
tion of il3 affording economy of fuel and increased duration of the 
operation of a boiler, it is of more value to the naval than to the 
merchant service." 

If there be so many advantages resulting from the use of fre^ 
water in the generalion of steam , aa the Engineer-in-chief recapit- 
ulates, surely, ihen, no means should be left untried to procure it. 

Economy in our naval service is essential to ils prosperity and 
well-being, hat the hand of penury may be equally falallo it. 
Thousands of dollars may be annually saved by the adoption of 
this imporlant improvement, ihe efficiency and greater duration of 
the vessel ensured, and the safely of human life and the national 
hoDor may be the better guarded. 



Copy of a Idler from Commodore Charles fSlewart, U. Slates 
Navy, to afriendin Washington. 

Philadelphia, Juno 26, 1850. 

My dear srR: I hope (hat you will not forget to bring to the no- 
tice of the Hon. Ihe Secretary of the Navy, the imporlance of adopt- 
ing Pirsson's condenser forour national steamers. I regret indeed, 
ihal the steamship Mississippi was permitted to leave for the Medi- 
terranean before that great invention was applied to her. 

There has been no improvement conferred on sea-going steam- 
ers equal in value to ihe Pirsson condenser. The scientific world 
has been many years endeavoring to discover the means of suhsti- 
tuling fresh waler for sail, for the use of the boilers of sea-going 
vessels, but have hiiherlo failed; and ihe conse^^uence has been, 
that (he boilers of war sleamers, as well as those of the mercantile 
marine, have been c'onstandy subject to heavy repairs; and the de- 
lays incident thereupon have been severely felt, to say nothing of 
the enormous expense which has attended iheni. 



ibyGoogle 



I hope, therefore, that you will not fall (o urge the Secretary of 
the Navy to direct this condenser to be constructed for the engines 
of the steamers now building. 

I am, very truly, yours, 

(Signed) CHA'S STEWART. 

Practical evidence of the merits of Pirsson's Condenser. 
Philadelphia, May I7ik, 1850. 
J. P. PiRssoN, esq.: 

Dear sir: It gives me pleasure to state, ihat your patent con- 
denser has fully met our expeclnlioos, and given entire satisfac- 
tion on board the sieamship Osprey. 

On her voyage out from Philadelphia she has carried her fresh 
water in ihe boilers to Charleston, without once blowing off, sav- 
ing thereby largely in consumption of fuel. At Charleston the 
engineer let the water out of the boilers to examine them, and 
wash out any sediment* which might have been deposited from 
any uncleanness of water; and, therefore, on his return t.ips salt 
water was taken in at Charleston, but so perfect is the condensa- 
tion and evaporation, for supply of water, (hat the salt water 
was worked nUo/resh before they reached (he Capes of Delaware. 
Urider these circumstances, of course, no scale was anticipated in 
the boilers, and none was found of any kind on examination, on the 
return from the first voyage. No farther examination was made 
for scale until the end of the third voyage, when there was not the 
slightest trace of deposit of salt, scale, or sediment of any kind, 
the iron being as clean as the day it was put in. This result is, 
of course, highly satisfactory to us, and must be gratifying to you. 
We are now preparing to build a second steamship, and shall put 
in your patent condenser. 

Very respectfully, 

A. W. THOMPSON, 
President of Philadelphia and Atlantic Steam Navigation Co. 

• That is from dirt left by ttie workmen, and to bo found in all new boilers.— J. P. P. 
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Philadelphia, May XUh, 1850. 
J. P. PiRSsoN, esq.: 

Dear sie; To your queries respecting the operation of your 
new patent condenser for supplying ihe boilers of marine engines 
with fresh water, I have- this report to make as to its actual opera- 
tion on board our ship: 

We have now made several voyages since ita attachment to our 
engine; and from the first moment that we applied steam to it until 
now, it has done all you claimed for it, viz., furnishing our boil- 
ers with an abundant supply of fresh water of the purest character, 
so that now, after having been several times in tropical seas, I have 
found the boilers as bright and clean as the day they were finish- 
ed. To be able to bear testimony to Ihe above, would, I appre- 
hend, be sufficient to establish the claim of value which would 
undoubtedly attach to any successful invention for this purpose. 
But in my opinion, to rest here would be stopping far short of what 
is due to your discovery. For, besides furnishing, as above staled, 
an ample supply of fresh water, it also greatly increases the efS- 
ciency of the engine, by giving us a much belter vacuum, and en- 
abhng us to get a more abundant supply of steam than before.* 
For I am satisfied had we been using salt water, (without blow- 
ers, as at present,) we should have found it, at times, difficult to 
proceed. Another dislingaishing feature in your invention, and 
to my mind one of no hllle importance, is, that you do not change 
the general structure of the engine, or require any new modes of 
operating it. Your invention gives me no trouble, but on the con- 
trary saves me and the hands much work, not to mention, in ad- 
dition, Ihe economy of fuel, which is considerable. 

In conclusion, I will say, that your apparatus came on hoard 
amid doubts and fears from all hands; now, no argument that I 
know of could get it out of the ship; and I should be sorry to go 
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to sea in any vessel not thus supplied. With my hearty recom- 
niendalions of it lo all interested in ocean aleani navigation, and 
vfitli every wish for your success, 

I remain, yours, respectfully, 

GEO. F. COFFEE, 
Engineer of Steamship Osprey. 



Philadelphia, Moff 4th, 1850. 
J. P. PiRSSON, esq. 

Dear sir : In answer to your inquiry how your condenser, 
now on board the steamer Osprey, running between this port and 
Charleston, operates, I am happy to say, that from the first trial 
up to the present time it has given entire satisfaction; it has never 
for a moment failed in its operation, and the vacuum is regularly 
maintained at twenty-six inches, and the water produced by conden- 
sation relumed to the boilers at 100 to 110°. The condenser and 
evaporator are fully tested on board the Osprey, as follows; Here 
they fill the boilers with fresh water, which they carry to Charles- 
ton; on their arrival there it is necfisaary to let out the water, to 
cool down, so as to clean furnaces and flues, and as they cannot fill 
up with fresh water, they do so with salt; as soon aa they start from 
Charleston the evaporator is put in operation, and the fresh water 
produced sent into the boilers. You ace well aware, that sea-wa- 
ter of ordinary density and temperature produces no deposit on the 
internal surface of a boiler; the Osprey only has sea-water in her 
boilers while she is at the wharf at Charleston, after the flues are 
cleaned, say six hours; the evaporator then gradually reduces the 
density of the water in her boilers, so that in thirty hours out it is 
quite fresh; and on her arrival at the Capes it cannot be distin- 
guished from the Delaware water. The internal surfaces arei^er- 
fectly clean, and have not been touched since she started, while in 
the old boilers they required lo be cleaned often. 
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Your condenser must, I think, commend itself to general favor, 
for the reason that there is no contingency connected with it that 
can cause any delay to the engine; for if we suppose that the fresh 
water part should entirely give out, the ordinary condenser still re- 
mains uninjured. I am well satisfied, however, that there is no 
part of the condenser but will last as long as the rest of the engine. 
Yours, truly, 

B. H. BARTOL, 



Office of the Philadelphia and 

Atlantic Steam Navigation Co. 
Philadelphia, Ma]/ I5lh, 1850. 
J. P. PiRssoN, esq., New York. 

Dear sir : I hardly know what to say in answer to your re- 
quest for my opinionof your patent condenser for supplying fresh 
water to the boilers of marine engines, lately put to the engines 
of the steam ship Osprey, owned by our company. My opinion is 
lo reiterate, what as far as I learn is the same with all. Comman- 
der, Engineers, and our Company, viz., that it has proved emi- 
nently successful; and, also, the consumption ol fuel has been 
greatly reduced. The advantages attendant upon the use of fresh 
water for the generation of steam, which is undoubtedly great, are 
all obtained by your invention, and this, too, without complicat- 
ing, or ill any way endangering the operations of the other parts 
of the engine. 

Much more I could say, and wiU, if you wish it. But of this I 
assure you, if I owned ten steamships, your invention should form 
a part of every one of them. 

I am, very truly, your obedient servant, 

JOfIN L. LINTON, 

Treasurer. 
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Franklin Works, Philjjdelphia, 

May 29?A, 1850. 
Mr. J. P. PmssoN. 

Dear sir; Your favor of 24{1i inst., duly at hand, we imme- 
diately brought the matter referred to before the parties, on wborr. 
we urged the importance of your invention, and at our solicita- 
tion they have ordered it. Please prepare the necessary calcula- 
tions and instructions, as soon as possible, that we may get the 
work under way. Make your estimate so as to give us an ample 
supply of fresh water for the ship's use also,if atany time it should 
be found necessary. 

Respectfully, yours, 

JAMES T. SUTTON & CO. 



New York, Maij 30lh, 1850. 
J. P. PiRssoN, esq. 

Dear sir: We are glad to learn that you have put your excel- 
lent invention for supplying the boilers of marine engines with 
fresh water into operation, on a scale commensurate with its im- 
poriance; and, also, that you have realized all you expected by- 
its successful performance. We never had the least doubt of its 
accomplishing the end you had in view atthe time of its invention, 
when you presented your drawings of the same for our considera- 
tion and aid in obtaining ils introduction. You may remember we 
urged ils adoption in a steamer we were then putting an engine 
into, but the depressed state of things at that time* discouraged the 
owners from applying it, because of the increased cost, notwith- 
standing, we gave it as our opinion, that the difference of saving in 
fuel alone would pay for it in a few months use. There seems to 
be, at present, a disposition on the part of owners of steamers to 
pay reasonably for any improvement saving fuel,and for the preser- 

"Spring of 1846,~J. P. P. 



ibyGoogle 



13 

vation of boilers; both of which your invention i 
You will, iherefore, please send us ihe cost of your patent con- 
denser per cubic foot of cylinder, carrying 15 lbs. to the inch, and 
cutting the steani off at half stroke, and oblige, 
Yours, respectfully, 

H. E. DUNHAM & CO., 

Archimedes Works. 



Washington, D. C, August 8, 1860. 

Dear sir: I was much gratified to learn, during my recent 
visit to Philadelphia , that your Patent Steam Condenser had proven 
itself every thing which I had predicted. Prior to its application 
to the steamship Osprey, (when in model,) I was satisfied with 
its excellence and great value. It will doubtless effect a great and 
useful improvement in ocean steam navigation. By it the expense 
of maintaining ocean steamers will be vastly reduced, and no 
steamer with fuel on board need be without fresh water at sea for 
the use of the crew, &c. 

Your condenser will cause the same amount of fuel to do one- 
third more work in the propulsion of vessels at sea, and it will 
double the durability of their iron boilers— consequently rendering 
the boilers less liable to accident from irregular corrosion; and one- 
Ihird of the tonnage of the vessel, which is saved by economizing 
fuel, will be available for paying freight. 

In war steamers the advantage gained by the use of your con- 
denser is so self-evident that it should be universally adopted. Ila 
perfect success on board the Osprey has conclusively proven ita 
merits and great value. 

I am, very respectfully, &c., your obedient servant, 

WM. W. HUNTER, U. S. Navy 

J. P. PiRssoN, esq., iVew YorA. 
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The recommendation of Wm. Sewell, esq., a Chief Engineer of 
ike United Stales Navy, to Capt. W. W. Hunter, U. S. N. 

Portsmouth, ¥a., 

August 12, 1850. 

Dear sir: I have taken the liberty of addressing you on a suh- 
ject of great imporlance. I refer to using fresh water in the boiler 
of the steamer you are now, constructing, 

I have always considered it of the highest importance to accom- 
plish this object; but all the arrangements used heretofore have 
had some serious objections that were nearly or quite equal to the 
benefits derived from the use of the fresh water. You are aware 
of the use of Hall's and Ericsson's, and perhaps some others. 

There has been a condenser put into the "Osprey," and I have 
letters from (he owners, and from the foreman of Messrs. Merrick 
& Son, stating that it has worked most successfully, and in which 
I have full confidence myself, as it, in my opinion, removes all 
the ohjeclions to those named above, and will save at least two- 
thirds, if not the whole cost of its application on the passage out, 
as you may calculate on a saving of about 2^ per cent, of fuel. 

This alone will be a most important item, both in saving the 
cost of the fuel, and in the greater distance that can be accom- 
plished with the same amount. Then there is greater safety to the 
boiler, increased durability of if, and a saving in repairs, &c., as 
well as the certainty of keeping in order. 

The saving of 30 per cent, of fuel, where coal is from 30 to 40 
dollars per Ion, will be a very important consideration, besides 
saving in the labor in handling as well as in the cost. 

I think you will see the importance of it. It is patented by Jo- 
seph P. Pirsson of No. 5, Wall street. New York; it is not very 
expensive, a considerable part of it being cast iron." 
Truly, yours, &c., 

WILLIAM SEWELL. 

Capt. Wm. W. Hunter, U. S. Navy. 
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ADDITIONAL ASD FRESH 



EVIDENCE OF THE PRACTICAL WORKINO OF 



PIRSSON'S STEAM CONDENSER, 



^i^^ For furnishing an ample and contiwuous supply of PURE 
FRESH WATER for the boilers op ocean steamers and 

FOR THE USE OF PASSENGERS AND CREW; AND IT IS THE ONLY 
SUCCESSFUL APPARATUS KNOWN TO MAN. 



i. A CLEAR SAVING OP ONE HALF TFIE COST OF MAIN- 
TAINING STEAM WAR VESSELS: 
a. NO EXPLOSION OF BOILERS^ 

3. GREATER EFFICIENCY OF ENGINE AND DURATION OP 

VESSEL AND MACHINEllY SECURED: 

4, ONE FOURTH LESS BOILER ROOM REQUIRED. 



^ SEE TESTIMONIALS APPENDED, AND 
DECISION OF PATENT CASE. 




WASHINGTON; 
185L 
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ADDITIONAL AND EKESH 



EVIDENCE OF, THE PRACTICAL WORKING OF 



PIESSON'S STEAM CONDENSER, 



^ FOK FDRKISHIRG AN AMPLE AKD CONTINUOUS SUPPLY OP PURE 

FRESH WATER for the boilers op oceam steamers awd 

FOB THE USE OF PASSEMGERS AND CREW; AKD IT IS THE ONLY 
SUCCESSFUL APPARATUS KNOWN TO MAN. 



1. A CLEAR SAVING OF ONE HALF THE COST OF MAIN- 
TAINING STEAM WAR VESSELS: 
9. NO EXPLOSION OF BOILERS: [^ 

3. GREATER EFFICIENCY OP ENGINE AND DURATION OF 

VESSEL AND MACHINERY SECURED: 

4. ONE FOURTH LESS BOfLER ROOM REaUIRED. 



^ SEE TESTIMOiNIALS APPhlNDKD, AKI) 

DECISION OF'PA'J'ENT CASE. 



WASHINGTON: 
1851. 
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AN ADDRESS 



THE CONGRESS OF THE UNITED 
STATES IS RESPECTFULLT INVITED TO 

PIRSSON'S PATENT CONBENSEE, 

For Supplying the Boilers of Marine Engines with Fresh Water; 

which will be found of the utmost importance to 

their Steam Naval IMarine. 



^ This great invenlion can also be so arranged as to furnish an 

adequate supply of perfectly pure fresh water for the 

USE OF THE SHIP'S CREW, FOR, 

WASHING CLOTHES, fcc, &c. 



Patented in the United Staler, and ihe Kingdoms of Great Britain^ 
Holland, Belgium, Republic of France, S(c., Sec., Sfc, 



The importance of possessing an ample supply of fresh water, 
for the generation of steam as a motive power, is, to Engineers, 
and all others interested in the siibject, well known. In the 
last few years, and at present, the use of steam as an agent for 
Maiine purposes, has, and siilt continues to receive, considerable 
allenlion from those engaged in commercial enterprises, as well as 
our own and foreign Governments; to many the subject, as far at 
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least as detail is concerned, is enlirely new, and the few remarks 
I am about to make are more particularly addressed to sucli persons. 
Although the subject under consideration relales lo the construction 
of the steam engine, such parlies may suppose that to be a matter 
with which they have little or nothing lo do. Inasmuch, however, 
as great loss may follow from this supposition, I propose to give so 
much information as will be necessary to stimulate further investi- 
gation. 

in all sea-going steamers the salt water of the ocean has hitherto 
necessarily been employed in the generation of steam for Iheir 
engines. Numerous are the evils consequent upon this. One 
arises from its density, another from its chemical action, and both 
these are increased in their effects by the continuance of the pro- 
cess, for the steam generated from salt water will be perfectly /res A. 
As fast as water leaves a boiler in the form of steam, more must 
be sent in to supply its place; and this, in the old mode of work- 
ing, has necessarily been from the ocean, and therefore salt: it 
is evident, then, that in a short lime the water must become satu- 
rated; that is, when it can hold no more salt in solution; and the 
moment that point is passed the excess is immeclialely precipitated, 
in the solid stale, on the flues and bottoms of boilers. There is 
a means, however, by which the precipitation of salt can be par- 
tially, though never wholly, prevented; and that is, by performing 
the operation known as "blowing off." This consists in dis- 
charging from the boiler, at certain regular intervals, a portion of 
the Buper-salted water, before it becomes fully saturated;* and in- 
Uoducing in its place a new supply of sea-water. But it will at 
once appear to the uninitiated as a very strange proceeding to 
throw away hot water, which represents a certain amount of 
power and fuel, lo replace it with cold water, which has to be 

"Sea-watef becomes a aatureted solution when (he (lensily of the brine Is ia-33ds 
of its weight. The most favorable point at which to keep the water, is 2-33ds, lo 
accomplish which an amountequal to one-half of the quanlily required for mahins 
steam must be fed in and bhvra oiii! 
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healed, and again blown overboard! As engines have hitherto 
been constructed, however, there has been no possible ulternaiive. 
As before remarked, the evil has been only palliated, not cured. 
The water in the boiler still remains more dense than it is in the 
sea; and of course in nn increased degree, more dense than fresh 
water. 

I propose now to stale ihe several effects consequent upon this 
result. First, water holding impurities in solution does not 
attain the feriform slate with the same facility as if pure; neither 
does it possess the same elastic force or power of propelling the 
engine with the same temperature, i. e., the same consumption of 
fuel; hence the amount of difference is the direct amount of loss; 
and the following statement will give some idea of what that 
amount is. 

The elastic force of sf earn, generated from fresh water, as shown 
by the rise in a column of mercury, {the usual way of measuring 
the pressure of steam,} and that from salt water, is as follows: 



This is at Ihe ordinary density of ocean water, and shows a con- 
siderable difference, the last example eshibiling a loss of four and 
a quarter pounds pressure on each square inch of the piston. 
Taking, then, a common sized cylinder for marine engines, 
say seventy inches diameter, we sliould have, if fresh water were 
employed, and with the consumption of the same amount of fuel, 
a pressure of 16,354 pounds on the piston more than if in the case 
of salt water. This, however, is below the true calculation, for 
the density of the water taken is that of the sea, and is far less than 
of that contained in the boilers. Thus is shown Ihe disadvantage 
in the use of salt water as regards powicr. 

I shall now exhibit its action, in comparison with fresh water, 
upon the boilers and engines. On Itind in situations where pure 
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water can be had, numbers of boilers can be found wbich have 
been in constant use, under high pressure steam, for periods rang- 
ing from fifteen to twenty years, and are yet safe. In sea steain- 
ers it would be difScull to find any iron boilers seven years old; 
and if found, they would exhibit a spectacle of craziiiess and 
patches, wasteful in the extreme as to the use of fuel, and danger- 
ous besides. A great majority reach this condition in less than five 
years; and many are worn out and become hazardous in two or 
three years use! The steamship Princeton's boilers, made of iron, 
were renewed after 3 years service. There are even instances 
where boilers have imperatively required extensive repairs at the 
end of tlie first voyage, by reason of the destroying character of 
aea-water. The rationale of this will now be briefly examined. 

Sea-water in 1000 parts contains 25 of chloride of sodium; 5.3 
sulphate of magnesia; 'i.5 chloride of magnesium; Q.2carboiiate 
of lime and magnesia; 0.1 sulphate of lime, besides, in minute 
quantiliea, sulphate and muriate of potash, iodide of sodium, and 
bromide of magnesium. Iron appears lo have a strong chemical 
alBuity for some of these matters; and it is found, thai the moment 
the water in the boiler hns obtained a greater specific gravity than 
that of the sea, deposit commences, increasing in quantity as the 
density becomes greater. This deposit immediately adheres to the 
iron and coats it with a white crust, called scale. Ths first effect 
resulting will be the rapid oxidation or corrosion of the iron; and 
BO firm is the union of the twu, that nothing will remove the com- 
pound but a cliisel or like instrument. This process is of itself very 
injurious, as it cuts away and weakens the iron; bi.it there are many 
places in boilers where even this expedient cannot be resorted to, as 
imder the flues, in I he water legs and other intricate parts; and hence 
these parts are the first to yield, as clearly seen in the numerous 
patches ap])lied to repair them. The next feature resulting from this, 
is the inability to generate the requisite supply of steam , arising from 
the fact, that the coaiing: or scale is a non-conductor of heat, and 
the extent of the evil will be in proportion to the thickness of this 
coating, which varies in the same boiler, from that of a sheet of 
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paper, to three-qiiarteis of an inch, or even more. If the only 
result of ihia were the increased consumption of fuel, it might ap- 
pear unneceaaary to allude lo it so emphatically, but it is the fore- 
rimner of consequences far more mornenious, viz., liability to 
explosion, and that too without warning, or the possibility of 
calculating the time . Thai occurs in this wise: When sciiie has 
formed, the water no longer comes in coolact with the iron; the 
crust is a bati conductor of heat, and the iron attains a dangerously 
high temperature. If the scale is thick, the intense heat in Ihe 
furnace (urged it may be, by a powerful arlificial blast) will make 
such parts red-hot, somelifnes, in a single minute. In this stale, 
having no longer Blrength,it immediately yields to the inlernal 
pressure, find an explosion is (he result. Where Ihe scale, how- 
ever, is not so thick as to produce this precise result, it yet causes 
(he destruction of ihe iron, by what is called burning. In such 
cases the boilers are in an extremely dangerous condhion, and re- 
pairs must always follow. The direct expense of making these 
is by no means ihe only cost, for there follows, what islo the owners 
far worse, loss of time. And startling as it may seem, Me time 
lost in making repairs , from damage by salt water alone, may 
be safely estimated at one-eighth of the whole existence of the 
ship. 

Repairing damages involves the necessity of suitable shops; and 
aa these are found in comparatively hut few places, and distant 
from each other, sea steamers are often nnder the necessily of going 
thousands of miles for what oftenlimes will be mended in a week, 
as witness the case of the steam frigate Mississippi, Capl. Adams, 
which was compelled to leave the Gulf of Mexico, al a lime when 
most wanted, to go to Norfolk for ihe purpose of having her boilers 
repaired, &.c, All salt water is not alike in producing the before- 
menlioned bad effects, some being much worse than others. Such 
are the tropical seas: a steamer there can, with difllcully, keep 
down the deposit of salt, and numerous instances have occurred 
in which they have had to lie-to, have their hollers cooled down, 
opened, and the salt shovelled out as if from a factoiy, before she 
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could proceed. An engineer, iaiely from llie Pacific, has sfated, 
that as far as he could learn there was not a steamer there wilh 
boilers in complete order, and yet nearly a!! of these vessels are 
new. 

In a commimication of the ISih of June, made to the Hon. the 
Secretary of the Navy by Mr. Haswell, the Engineer-in-chief, he 
says: 

"Of (he value of this instrument, (Pirsson's condenser,) if suc- 
cessfully applied in the naval service, a fair appreciation of the 
benefits involved may be had in a consideration of the following 
elements: 

1st. The saving in the consumption of fuel; /or equal pres- 
sures of Bteam will reach from 8 to 13 per cent. It will also 
enable high steam to be used, by which a further economy of it 
(fuel) may be had in an increased expansion of it. 

2d. The cost of repairs to boilers will be reduced more than 
one half, 

3d. The necessity of using copper as the material of construc- 
lion will be dispensed with. 

4ih. The duration of iron boilers will be extended from 4 or 5 
to 9 years. 

5ih. The weights of boilers, similar in design wilh those to be 
used with salt water, will be reduced 20 per cent. 

6ih. The use of fresh water will enable tubular boilers to be 
used; which are the most economical, in space occupied, weight of 
material, and in fuel consumed. 

7ih. The use of fresh water by condensation will preclude the 
formation of scale; which will effect a very material economy of 
fuel, and reduce the danger from injury to boilers by their be- 
ing overheated. 

8th. The absence of scale in sleam boilers, and the saving of 
time otherwise lost in effecting repairs to boilers, will render a 
steamer more effective, and will extend her term of service far 
beyond any time that has yet been attained. 

In fine, the successful introduction of fresh water into the boil- 
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ers of marine steamers, is ihe most interesting feature that is now- 
presented to the consideration of the profession; and in considera- 
tion of its affording economy of fuel and increased duration of the 
operation of a boiler, it is of more value to the naval than to the 
merchant service." 

If there be so many advanlagea resulting from ihe use of fresh 
water in the generation of steam, as the Engineer-in-chief recapit- 
ulates, surely, then, no means should be left untried to procure it. 

Economy in our naval service is essential to its prosperity and 
well-being, but the hand of penury may be equally fatal to it. 
Thousands of doliars may be annually saved by the adoption of 
this important iinprovernent, the efficiency and greater duration of 
the vessel ensured, and the safety of human life and the national 
honor may be the better guarded. 



Copy of a Utter from Commodore Charles Stewart, U. Stales 
Navy, to a friendin Washington. 

Philadelphta, June 26, 1850. 

My dear sir: 1 hope that you will not forget to bring to the no- 
tice of the Hon. Ihe Secretary of the Navy, the importance of adopt- 
ing Pirsson's condenser for our national steamers, I regret intleed, 
that (he steamship Mississippi was permitted to leave for the Medi- 
terranean before that great invention was applied to her. 

There has heen no improvement conferred on sea-going steam- 
ers equal in value to the Pirsson condenser. The scientific world 
has been many years endeavoring to discover the means of substi- 
tuting fresh water for salt, for the use of the boilers of sea-going 
vessels, but liave hitherto failed; and the consequence has been, 
that the boilers of war steamers, as well as those of the mercantile 
marine, have heen constanllysubject to heavy repairs; and the de- 
lays incident thereupon have heen severely felt, to say nothing of 
the enormous expense which has attended them. 
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1 hope, (hereforej ihat you will not fail to urge (he Secretary of 
the Navy to direct this comletiBer to be conalructed for the eng;ine3 
of the steamers now building. 

I am, very truly, yours, 

(Signed) CHA'S STEWART. 

Practical evidence of the merits of Pirssoti's Condenser. 
Philadelphia, May llih, 1S50. 
J. P. PiRsaoN, esq.; 

Dear sir: It gives me pleasure to sfate, that your patent con- 
denser has fully met our expectrviions, and given entire saiisfac- 
tion on board the steamship Osprey, 

On her voyage out from Philadelphia she has carried her fresh 
water in tl b I CI I I once blowing off, sav- 

ing thereby i g ly ) f f el. At Charleston the 

engineer 1 h f ! 1 to examine them, and 

wash out a d 11 lie been deposited from 

any unclea f d 1 f on his return t.ips salt 

water was 1 1 1 perfect is the condensa- 

tion and c p f iply f ■, that ihe salt water 

was worked / / f I } II he Capes of Delaware. 
Under these circumstances, of course, no scale was anticipated in 
Ihe boilers, and nonewaa found of any kind on examination, on the 
return fiom the first voyage. No fariber examination was made 
for scale until the end of the third voyage, when there was not the 
slightest trace of deposit of salt, scale, or sediment of any kind, 
the iron being as clean as the day it was put in. This result is, 
of course, highly satisfactory to us, and must be gratifying to you. 
We are now preparing to build a second steamship, and shall put 
in your patent condenser. 

Very respectfully, 

A. W. THOMPSON, 
President of Philadelphia and Atlantic Steam Navigation Co. 

■That is from dirt left by the workmen, and So be found in ell new boilers. — J. P.P. 
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Philadelphia, May Wth, 1850. 
J. P. PiRSsos, esq.: 

Dear sir: To your queries respecting the operation of your 
new patent condenser for supplying the boilers of marine engines 
with fresh water, I have this report to make as lo its actual opera- 
tion on board our ship: 

We have now made several voyages since ita attachment to our 
engine; and from the first moment that we appUed steam to it until 
now, it has done all you claimed for it, viz., furnishing our boil- 
ers with an abundant supply of fresh water of the purest character, 
so that now, after having been several times in tropical seas, I have 
found the boilera as bright and clean as the day they were finish- 
ed. To be able to bear testimony to the above, would, I appre- 
hend, be auflicient lo establish the claim of value which would 
undoubtedly attach to any successful invention for this purpose. 
But in my opinion, to rest here would be stopping far short of what 
is due to your discovery. For, besides furnishing, as above stated, 
an ample supply of fresh water, it also greatly increases the effi- 
ciency of the engine, by giving us a much better vacuum, and en- 
abling us to get a more abundant supply of steam than before.* 
For I am satisfied had we been using salt water, (without blow- 
ers, as at present,) we should have found it, at times, difficult to 
proceed. Another distinguishing feature in your invention, and 
to my mind one of no little importance, is, that you do not change 
the general structure of the engine, or require any new modes of 
operating it. Your invention gives me no trouble, but on the con- 
trary saves me and the hands much work, not to mention, in ad- 
dition, the economy of fuel, which is considerable. 

In conclusion, I will say, that your apparatus came on board 
amid doubts and fears from all hands; now, no ara;ument that I 
know of could get it out of the ship; and I should be sorry to go 
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to sea in any vessel not thus supplied. With my hearty recom- 
mendations of it lo all interested in ocean steam navigation, and 
with every wish for your success, 

I remain, yours, respectfully, 

GEO. F. COFFEE, 
Engineer of Steamship Osprey. 



Philadelphia, May 4ik, 1850. 
3. P. PiRseoN, esq. 

Dear sm : In answer to .your inquiry how your condenser j 
now on board the steamer Osprey, running between this port and 
Charleston, operates, 1 am happy to say, that from the first trial 
up to the present time it has given entire satisfaction; it has never 
for a moment failed in its operation, and the vacuum is regularly 
maintained at twenty-six inches, and the water produced by conden- 
sation returned to the boilers at 100 to 110°. The condenser and 
evaporator are fully tested on board the Osprey, as follows; Here 
they fill the boilers with fresh water, which they carry to Charles- 
ton; on their arrival there it is necessary to let out the water, to 
cool down, soaslo clean furnaces and flues, and as they cannot fill 
up with fresh water, they do so with salt; as soon as they start from 
Charleston the evaporator is put in operation, and the fresh water 
produced sent into the boilers. You are well aware, that sea-wa- 
ter of ordinary density and temperature produces no deposit on the 
internal surface of a boiler; the Osprey only has sea-water in her 
boilers while she is at the wharf at Charleston, after the flues are 
cleaned, say six hours; the evaporator then gradually reduces the 
density of the water in her boilers, so that in thirty hours out it is 
quite fresh; and on her arrival at the Capes it cannot be distin- 
guished from the Delaware water. The internal surfaces ateper- 
fectly clean, and have not been touched since she started, while in 
the old boilers they requited to be cleaned often. 
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Your condenser must, I think, commend itself to general favor, 
foe the reason that there is no contingency connected with it that 
can cause any delay to the engine; for if we suppose that the fresh 
water part should entirely give out, the ordinary condenser still re- 
mains uninjured. I am well satisfied, however, that there is no 
part of the condenser but will last as long as the rest of the engine. 
Yours, truly, 

B. H. EARTOL, 

Cldef Engineer , Sfc, 



Office op the Philadelphia and 

Atlantic Steam Navigation Co. 
Philadelphia, May Wth, 1860. 
J. P. PmssON, esq.. New York, 

Dear sir : I hardly know what to say in answer to your re- 
quest for my opinion of your patent condenser for supplying fresh 
water to the boilers of marine engines, lately put to the engines 
of the steam ship Osprey, owned by our company. My opinion ia 
to reiterate, what as far as I learn is the same with all, Comman- 
der, Engineers, and our Company,, viz., that it has proved emi- 
nently successful; and, also, the consumption of fuel has been 
greatly reduced. The advantages attendant upon the use of fresh 
walerfor the generation of steam, which is undoubtedly great, are 
all obtained by your invention, and (his, too, without complicat- 
ing, or in any way endangering the operations of the other parts 
of the engine. 

Much more I could say, and will, if you wish it. But of this I 
assure you, if I owned ten steamships, your invention should form 
a part of every one of thern . 

I am, very truly, your obedient servant, 

JOHN L, LINTON, 

TVeasurer, 
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Franklin Wobks, Philadelphia, 

May 29th, 1850. 
Mr. J. P. PiRSSON. 

Dear sir; Your favor of 24th inat., duly at hani], we imme- 
diately brought the matter referred to before the parties, on whom 
we urged the importance of your invention, and at our solicita- 
tion they have ordered it. Please prepare the necessary calcula- 
tions and instructions, as soon as possible, that we may get the 
worii under way. Maiie your estimate so as to give us an ample 
supply of fresh water for the ship's use also, if at any time it should 
be found necessary. 

Respectfully, yours, 

JAMES T. SUTTON & CO. 



New Yoric, Maij 30lh, 1850. 
J. P. PiRSSON, esq. 

Dear sir: We are glad to learn that you have put your excel- 
lent invention for supplying the boilers of marine engines with 
fresh water into operation, on a scale commensurate wiih its im- 
portance; and, aiso, that you have realized all you expected by 
its successful performance. We never had the least doubt of its 
accomplishing the end you had in view at the time of its invention, 
when you presented your drawings of the same for our considera- 
tion and aid in obtaining ils introduction. Yon miiy remember we 
urged ils adoption in a steamer we were then putting an engine 
into, but the depressed state of things at that time* discouraged the 
owners from applying it, because of the increased cost, notwith- 
standing, we gave it as onr opinion, that the difference of saving in 
fuel alone would pay for it in a few months use. There seems to 
be, at present, a disposition on the part of owners of steamers to 
pay reasonably fot any improvementsaving fuel, and for the preser- 

"Sprmgofl846.— J. P. P. 
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valion of boilers; both of which your inveniion accomplishes. 
You will, therefore, please send us the cost of your patent coo- 
denser per cubic foot of cylinder, carrying 15 lbs. to the inch, and 
cutting the steam off at half stroke, and oblige, 
Yours, respectfully, 

H. R. DUNHAM & CO., 

Archimedes Works. 



Waseiington, D. C, August 8, 1850. 

Dear sir: I was much gratified to iearn, during my recent 
visit to Philadelphia, that your Patent Steam Condenser had proven 
itself every thing which I had predicted. Prior to its application 
to the steamship Osprey, (when in model,) I was satisfied with 
its excellence and great value. It will doubtless effect a great and 
useful improvement in ocean steam navigation. By it the expense 
of maintaining ocean steamers will be vastly reduced, and no 
steamer with fuel on board need be wilhout fresh water at sea for 
the use of the crew, &c. 

Your condenser will cause the same amount of fuel to do one- 
third more work in the propulsion of vessels at sea, and it will 
double Ihe durability of their iron boilers— consequently rendering 
the boilers less liable to accident from irregular corrosion ; and one- 
third of the tonnage of the vessel, which is saved by economizing 
fuel, will be available for paying freight. 

In war steamers the advantage gained by the use of your con- 
denser is so self-evident that it should be universally adopted. llB 
perfect success on board the Osprey has conclusively proven its 
merits and great value. 

I am, very respectfully, &c., vour obedient servant, 

WM.'W. HUNTER, U. S. Navy 

3. P. PiRsaoN, esq., New York. 
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The recofnmendaiion of Wm. ISewell, esq., a Chief Engineer of 
the Unitfid Stales Navy, to Capt. W. W. Hunter, U. S. N. 

Portsmouth, Va., 

August 12, 1850. 

Dear sir: I Lave taken the liberty of addressing you on a sub- 
ject of great importance, I refer to using fresh water in the boiler 
of the eteamer you are now constructing. 

I have always considered it of the highest importance to accom- 
plish this object; but all the arrangements used heretofore have 
had some serious objections that were nearly or quite equal to the 
benefits derived from the use of the fresh water. You are aware 
of the use of Hall's and Ericsson's, and perhaps some others. 

There has been a condenser put into the "Osprey," and I have 
letters from (he owners, and from the foreman of JVIessrs. Merrick 
& Son, stating that it has worked most successfully, and in which 
I have full confidence myself, as it, in my opinion, removes all 
the objections to those named above, and will save at least two- 
thirds, if not the whole cost of ils application on the passage out, 
as you may calculate on a saving of about 20 per cent, of fuel. 

This alone will be a most important item, both in saving the 
cost of the fuel, and in the greater distance that can be accom- 
plished with the same amount. Then there is greater safety to the 
boiler, increased durability of it, and a saving in repairs, &c., as 
well as the certainty of keeping in order. 

The saving of 20 per cent, of fuel, where coal ia from 30 to 40 
dollars per ton, will be a very important consideration, besides 
saving in (he labor in handling as well as in the cost. 

I think you will see the importance of it. It is patented by Jo- 
seph P. Pirsson of No, 6, Wall street, New York; it is not very 
expensive, a considerable part of it being cast iron," 
Truly, yours, &c., 

WILLIAM SEWELL. 

Capt. Wm. W. Hunter, XJ. S. Navy. 
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[exteact.] 
Office of Ehgineer-ik-chiep, U. S. Navy, 

Augusl 26, 1850. 

Sir; #*-«««» 

In regard lo the desire expressed for a direct and unequivocal 
opinion of mine as to the value and efficiency of Mr. Pirsson'e 
inveniion, &c., I have to say: 

1st. As to its "value and efficiency," in the total absence of 
the elements of the number and extent of its applications, the one 
element of value pro rata with the ordinary condenser is alone 
left, and this, in the point of economy of expendilaree, will range 
as follows: 

In the consumption of fuel from 10 to 20 per. cent. 

In the construction and repairs of boilers to be from 30 to 50 per 
cent.; whilst in the more essential point of efficiency, the term of 
capacity for duration of operation of the vessel may be safely stated 
at one-third more. 

2d. "Of its superiority or inferiority to other contrivances for 
the same purpose, it presents the essential element of being less 
liable to disarrangement, with equal efficiency of action, with that 
enjoyed or claimed , by and for, any other contrivance for the same 



3(1. Of "the importance of adopting it in the Navy." It pre- 
sents itself in ihe several points of economy, efficiency, and the 
duration of operation of a naval steamer, in either of which its 
application, in my opinion, is imperatively called for. As an ex- 
ponent of the extent of the economy that would be effected by it 
in the consumption of fuel alone, by the steamers now existing in 
our Navy, it would induce a saving of tons of coal per diem! 

Regarding further the request for an unequivocal answer from 
this office, I trust that the report of the 3d instant was not other- 
wise considered, for if BO, I signally failed of my purpose, as I 
have always been anxious to remove cause for a censure so obnox- 
ious to propriety, both in my ofiicial and professional communica- 
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Lions ; and wilh a view thccefore to meet this case in llie spirit that 
is asked for it, and aside from any comparisons witli either posi- 
tive or alleged claims, I beg leave to say that, in my conviction, 
the inatruiiient of Mr. Pirsson, except in the position of the tubes, 

is WHOLLY NOVEL, COMPLETE IN ALL ITS ARRANGEMENTS, and 

EFFICIENT IN ITS OPERATION ; and thai the economy of marine 
steam navigation renders the appUcation of it , or one of similar ca- 
pacity and efficiency, positively imperative ; and further, that of 
such consideration is an instrument for the furnishing of fresh wa- 
ter to marine steam engines, that without the immediate applica- 
tion of it to steam engines in ihis coualry , foreign governments 
will resort to it, and in the lapse of time there ivill be accorded to 
them the credit of an improvement in the marine engine, second 
only to the original construction of it. 

I am, very respectfully, yours, &c.,&c. 
(Signed) CH. H. HASWELL. 

To Chief op Bureau of Construction, 

Washington . 

[Copy.] 
Bureau of yards and docks, 
Washington, D. C.,JiugustZist,l^Q. 
SiE : As you desire me to state my opinion of your patent con- 
denser, I havo no hesitation in saying, from an examination of the 
model, and from the testimonials presented by you from competent 
persons of its entire success in the steam ship Osprey, that it is the 
beat machine for the purposes for which it is designed I have ever 
seen, and that all sea-going steam vessels should be furnished with 
themfor safety, economy, and convenience . 

1 am, very respectfully, your obedient servant, 

(Signed) JOS. SMITH. 

To J, P. PiESSON, esq,, 

Washington, D. C. 
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THE REPORT OF ENGINEER COFFEE. 

jj- great saving of coal, oil, and tallow. 

Steam Ship Osprey, 
Philadelphia, January 25th, 1851. 

" The boilers of this steamship have undergone a thorough ex- 
ploration , the result of which is, we found neither the iron plates 
nor flues in any part injured by corrosion or scales, and they are, 
to all appearances, just as good as when they first left the boiler- 
shop. The workmen declared they had never before seen so clean 
a pair of boilers after being used ; and this is true : for , had we been 
using salt water, as we should have done if it was not for Pirason's 
condenser, the boilers would have been badly scaled and much 
worn by this time . 

" We next examined the condenser, and the result was equally 
gratifying with that attending the boilers. Thepipes wefoundas 
perfect and in as good condition as when they were first put in. 
Indeed, ihis somewhat astonished me, as I had been frequently 
told that the pipes would be found furred , or coated with a depos- 
it, which would prevent the steam being condensed. But nothing 
of a deposit appeared, and the best proof of their cleanliness is, 
that we closed up the apparatus, leaving the pipes in precisely the 
same condition thai we found them. 

" The saving in coal and oil is very considerable. We Use now 
one barrel of oil , where we formerly used three barrels , and a large 
quantity of tallow besides. The latter we have dispensed with 
altogether. That a steamship is much safer with Pirsson's con- 
denser than without it, I have been fully convinced by my last 
year's experience; and of this no better evidence is required than 
the fact that a much greater volume of steam can be produced by 
the same amount of fuel than when salt water is used. " 

(Signed.) GEO. F. COFFEE. 

Chief Engineer. 
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CAPTAIN BAKER, of the STEAMSHIP COMMODORE 
STOCKTON, now on her voyage to the Pacific, writes thus to 
the constructors of her engines : 

Capes of Delawake, } 
October 31,1850.^ 
Messrs. J. T, Sutton & Co. : 

Gentlemen : I have the pleasing satisfaction of infoi-miug you 
that the engines of the Commodore Stockton perform as well as 
any engines of the same power can do. The condenser works 
perfectly, and I believe that it will perform all that Mr. Pirsaon 
guarantees. We are now at the capes of the Delaware, and our 
boilers are continuously and amply supplied with fresh water. 
This, I consider one of the most important improvements that has 
ever been introduced on board a sea sleamer, and as soon as it is 
generally known, no steamer will be built without it. " 
1 am, yours, respectfully, i 
(Signed) JNO. BAKER, 
Commanding steamship Commodore Stockton. 



FROM ■' THE JOURNAL OP THE FRANKLIN INSTITUTE." 
In the last number the following notice of Pirsson's Condenser 
appears: " The Condenser of Mr. J. P. Pirsson, which was no- 
ticed in the Journal some time since as being in use on board the 
steamship ' Osprey,' running between this port and Charleston, 
has been examined within the last few days, while the ship was 
being refitted for the coming season, and found to be as perfect as 
when first put in use. The tubes, both internally and externally, 
were found to be perfectly clean, and the boilers free from scale.^' 

In another part of the same Journal, amongst the minutes of 
the proceedings of its Directory is the following: " Pirsson's con- 
densers in the steamship Osprey have just been opened for the 
purpose of inspection by Messrs, Bartol & Smith, and found to be 
clean and in good order after a year's constant use, and had given 
much satisfaction to the e 
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FROM "THE REPUBLIC" OF FEBRUARY 20, 1851. 
NAVAL ECONOMY. 

The attention of the scientific world has been directed for several 
years to devising some mode of supplying the boilers of sea-gomg 
steamers with a continuous supply of fresh water. It is admitted 
that the use of fresh water would effect a great saving; but there have 
been hitherto mechanical difficulties in the arrangemenla for fur- 
nishing it which have been entirely overcome, it is believed, by 
Mr. Pirsson's condenser. 

In addition to the mass of testimony furnished the Naval Com- 
mittee at the last session of Congress, we have before us the recent 
report of the chief engineer of the 'steamship " Oaprey," and a 
letter to the builders from the commander of the steamship Com- 
modore Stockton, besides the report of the Board of Examiners 
appointed by the Franklin Institute of Philadelphia, confirming 
the continuously successful working of Pirsson's contJenser, and 
furnishing some very remarkable facts. 



CAUTION. 

An effort having been made before the Naval Committee of 
the House of Representatives, lo defeat the proposition to save 
money to the Government, by another person claiming to be the 
inventor of this apparatus, the following is a copy of the decision 
of the Commissioner of Patents in the case: 

In the matter of the interference between the pending applica- 
tion of Edward Lynch and the patent granted to Joseph P. Pirs- 
Bon, for which a hearing was appointed on the 'first Monday in De; 
cember, 1850. 

The testimony forwarded by both parlies having been carefully 
considered , priority of invention is hereby decided in favor of said, 
Joseph P. Pirsson. 

(Signed.) THOS. EWBANK, 

Cominissionvr of Patents. 
D. S. Patent office, Dec. 20, 1850. 
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[From the New York Herald.] 

FBESH WATER FOR THE BOILERS OF SEA STEAMERS. 

It has been our aim to keep the readers of the Herald informed 
of ail progress making in steam navigation ; aod, under date of 
April 19th; we gave an extract from a Philadelphia paper, relative 
to an apparatus for providing fresh water, which, it stated, had 
been applied to one of the Charleston sieamers from that port, aiid 
that so far il had worked admirably. We at oiiue requested one 
of our correspondents there, who is an able engineer, to look into 
the mailer and report the details, as we well knew the great inter- 
est such an invention would possess to our readers. He wrote 
that the inventor had affordetT him every explanation, but had 
requested that no publicity should be given to facts until several 
voyages should have been made, and the efficacy of the apparatus 
fully demonstrated. Our correspondent has now furnished the 
report requested, from which we take such pans aa are of most 
interest, regrelting that we have not space lo give it entire. 

" The steamer Osprey has an improved condensing apparatus, 
so constructed that the condensation of the steam, lo produce the 
usual vacuum, is effected without mixing it with the salt injection 
water, as formerly the case. The steam from all water is of 
course fresh J and, being reduced to the solid form again, should 
give back a quantity of water equal to that of which it was origi- 
nally composed. Some of the steam generated will have been 
lost by leaks, as at the stuffing-boxes, gauges, &c,; and on this 
vessel that loss is made up by a very ingeniously arranged evapo- 
rator, which is constantly in operation when the engirie is in mo- 
tion, and may also be used at any other time if necessary. The 
condensed water from both these sources is delivered into a reser- 
voir, ready to be pumped into the boilers by the Ordinary feed 
pump. 

" These are precisely the results intended to have been accom- 
plished by the use of Hall's English invention, which performed 
lo entire satisfaction, but which, from radical defects in the prin- 
ciple of its construction, it was found could not be kept in order ; 
the vacuum would be impaired on the slightest defect, and conse- 
quently the efficiency of the engine would be destroyed. In the 
Osprey, it was evident lo any engineer that if the apparatus should 
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fail at all, it can only be in ihe production of freah water, since 
tile vacnum muat still be as perfect as in (he nsual method of 
working; the boilers would then have to be supplied with salt 
water instead of freshj but this would not involve the necessity of 
slopping the engine even for a moment. 

" The Osprey fills her boilers here with fresh Delaware water, 
which, by means of the condenser, she uses over and over again 
until she gels (o Charleston, and might as easily continue round 
the world. At that port she must empty the boilers of the hot 
water, in order to coo! sufficiently to clean the turnaces ; and she 
fills them with the salt water of the harbor, as fresh cannot be had. 
The evaporator is so eft'ecfive that a sufficient supply is produced 
to render that in the boilers perfectly fresh by the time she has 
reached the capes. The ship has now made some seven or eight 
voyages, and the boilers are as perfecfiy clean as when new. 

" The Philadelphia and Atlantic Steam Navigation Company 
are the owners of this ship; and I was informed by the Presidenl, 
A. W. Thompson, esq.; !hat they estimate the saving of fuel as 
of very material importance. They are so highly gratified with 
the performance of the new condenser that they intend to have it 
attached to the engines of the new ships they are building for the 
same line. The engineer, Mr. George F. Cof?ee, expresses him- 
self much pleased with it, as he is enabled to get a betlef vacuum, 
and also to keep the water in the boilers at an uniform height. I 
hiive (0 acknowledge the kindness of both those gentlemen for 
the information here given. 

" The alterations were made under the immediate supervision 
of the inventor, Mr. Joseph P. Pirsson, of New York, who, I 
iearn, has been four or five years in perfecting his invention, and 
has now patents in the United States, and in the principal countries 
of Europe. 

" I do not hesitate to express the opinion that his invention will 
yet be the means of shortening tlte voyaga from New York to 
Liverpool from one to two days," 
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REMARKS 

MR. STOCIvTOI, OF NEW JERSEY, 
PIRSSOS'S CONDENSER. 

DELIVERED m THE SENATE OF T[IE HNITED STATES, AUGUST 30, 1852. 

Tlie Senate having under consideration the Naval Appropria- 
tion BUI, Mr. STOCKTON said: 

Mr. Peesidbnt ; I will endeavor to answer tlie 
question proposed by my friend, the Senator from 
Illinois, and I hope it will be satisfactory. Mj 
impression is that Senators do not thoroughly un- 
derstand this subject, and that the mystery and confu- 
sion which has enveloped it heretorfore is likely to con- 
tinue, unless some further explanation is made. Al- 
though when this debate commenced 1 did not intend 
to tak any part in it, yet notwithstanding, I must now 
ask the indulgence of the Senate for a few momenss 
while I explain, as well as I may be able, the circum- 
stances under which this questiim comes before the Sen- 
ate, and the necessity there seems to be that Congress 
should do precisely what the amendment asks them 
to do. 

A steam condenser capable of supplying a vessel with 
a sufficient quantity of fresh water for her boilers, has 
long been a desideratum in ocean navigation. I will 
not detain the Senate by a dissertation on the steam- 
boiler or engine ; all must know the importance' of a 
condenser at sea, to supply fresh water for the boilera, 
I will proceed at once to show that Pireson's condenser 
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is the "best, tlie very best beyond all qiiestioo, tbat 
has yet been invented, and that experiments, Ml 
and ample experiments, have proved it to be all its 
friends claim for it. 

Now, sii", I must be permitted to present to the Sen- 
ate the following satisfactory testimonials in coiTobo- 
ration of what I have said, and will say, in its favor. 

In reference to Pirsson's steam surface vacuum con- 
denser, Messrs. Henrt K. Dxjmham & Co., of the Archi- 
medes Steam-Engine Works, say : 

" We gave it as our opinion that the difference of saving in 
fuel {done would pay for it in a few months use. There 
seems to be, at present, a disposition on the part of the own- 
ers of steamers to pay reasonably for any improvement saving 
fuel, and for the preservation of boilers ; both of which your 
invention accomplishes.''' 

Commodore Stewart, whose opinions of such mat- 
ters has ever been regarded with respect and confi- 
dence, says: 

" There has been no improvement conferred on sea-going 
steamers equal in value to the Pirsson condenser." 

Commodore Smith, Chief of Bureau of Yards and 
Docks, says ; 

"It is the best machine for the purposes for which it is de- 
signed I have ever seen, and all sea-going steam vessels 
should he furnished with them for safety, economy, and con- 
venience." 

Commodore Shubrick, the present Chief of Bureau 
of " Construction, Ec[uipment, and Repairs," says : 

" The Bureau concurs in this view of the late Secretary, and 
indulges in the hope that Congress, in consideration of tlie de- 
ficiency of the Navy in the only description of steamers which 
may be considered at all efficient for war purposes, u>ill put it 
in /.he power of the Department to introduce Pirsson's surface 
condensers into several new propeller frigates and sloops of 
to«''." 

Chaeliss H. Haswell, the late Engineer-in-Chief 
of the Navy, in an official report to the late Secretary 
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of tlie I^avy, Mr. Preston, says iu regard to Pii'sson'a 
condenser : 

"It presenfs itself in the several points of economy, effi- 
ciency, ami the duration of operation of a naval steamer, ia 
either of which its application, in my opinion, is imperatively 
called for. As an exponent of the extent of the economy that 
would be effected by it in the consumption of fuel alone, by 
the steamers now existing in our Navy, it would induce a 
saving of 59 tons of coal per diem !" 

And again : , 

"1 bes leave to say that, in my conviction, the instrument 
of Mr. PirssoTi, except in the position of the tubes, is wholly 

NOVEL, COMPLETE IN ALL ITS ABRANGEMENTS, and EFFICIENT IN ITS 

opebathin; and that the economy of marine steam naviga- 
tion renders the application of it> or one of similar capacity 
and efficiency, positively imperative; and, further, Ihat of 
such consideration is an instrument for the furnishing of fresh 
water to marine steam engines, that without the immediate 
application of it to steam engines in this country, foreign 
governmenis will resort to it, and in the lapse of time there will 
be accorded to them the credit of an improvement in the marine 
engine, second only to the original construction of it." 

Chaeles W. Copeland, formerly Chief Engineer in 
United States Navy, late Chief Engineer of the Allaire 
Steam Engine Works, and now an eminent consulting 
Engineer in New York, says : 

"In respect to condensation by metallic surfaces, my opin- 
ion has often been expressed that this is the only remedy for 
many of the evils attendant upon ocean steam navigation. 
Of the numerous plans that have, from time to time, been 
brought forward to accomplish this object, Pirsson's conden- 
ser is the ONLY ONE which is effectual, and at the same lime 
avoids the evils arising from an expansion and contraction of 
the parts, which has caused the destruction of all others. 

"This condenser has been in use for several years, giving 
the most satisfactory results in every respect. From my know- 
ledge of it, I have not hesitated to recommend it for sea-going 
steamers, and in one or two cases it has been adopted on my 
recommendation, and the most satisfactory evidence furnished 
in regard to its operation. 

"The advantage of this mode of Mr. Pirsson over the ordi- 
nary jet condenser, I conceive to be — 

'^ Ftj-st. A saving of fuel to the extent of at least 15 per 
cent. 
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"Second. An increased dui-abillty of the boilers, not less 
than 50 per cent. 

" Third. The labor of keeping the boilers in proper condi- 
tion, both at sea and in port, is very much diminished. 

"Fourth. A very great saving in current repairs of boilers. 

"Fifth. Boilers of a given power would occupy /ess room 
and loeigh less in consequence of the "blowing off" operation 
being unnecessary. 

"Sixth. A much more uniformly efficient vacuum can be 
maintained at sea wilh Pirsson's condenser than with any 
other, and consequenlly there is not that amount of labor re- 
quired in attending upon I he engines." 

B. II. Baktol, Chief Engineer of Merrick & Towne'a 
Steam. Engine Works, at Philadelphia, who constructed 
one of Pirsson's Condensers for a steamship, says : 

"ThePirsson condenser must, I think, commend itself to 
general favor, for the reason that there is no contingency con- 
nected with it that can co-use any delay to the emine ; for if 
we suppose that the fresh water part should entirely give out, 
the ordinary condenser still remains uninjured. I am well 
satisfied, however, that there is no part of the condenser but 
will last as long as the rest of the engine. 

Messrs. Jamib T. Sutton & Co., of the Franklin 
Steam En^ne "Works, at Philadelphia, say : 

" We urged the importance of your invention, and at our so- 
licitation they have ordered it. Please prepare the necessary 
calculations and instructions, as soon as possible, that we 
may get the work under way. Make your estimate so as to 
give us an ample supply of fresh water for the ship's use also, 
if at any time it should be found necessary." 

Lieut. William W. Huntbe, U. S. jSTavy, who has 
had much experience in steam matter thus expresses 
himself: 

"Pirsson's condenser will cause the same amount of fuel to 
do one-third more work in the propulsion of vessels at sea, and 
it will double the durability of their iron boilers — consequently 
rendering the boilers less liable to accident from irregular 
corrosion ; and one-lhird of the tonnage of the vessel, which 
is saved by economizing fuel, will be available for paying 
freight. 

" In war steamers the advantage gained by the use of Pirs- 
son's condenser is so self-evident that it should be universally 
adopted.'" 
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■ Cliief Engineer, Geo. F. Coffee, of tlie steamsliip 
Osprey, which has had the Pirsson condenser attached 
since 1849, thus speaks of it : 

"The boilers of this steamship have undergone a thorough 
exploration, the result of which is, toe found neither the iron 
plates nor flues in any part injured by corrosion or scales, and 
they are, to all appearance, just as good as when they first 
left the boiler shop. The workmen declared they had never 
before seen so dean a pair of boilers after being used ; and 
this is true : for had we been using salt water, as we should 
have done if it was not for Pirsson's condenser, the boilers 
would have been badly scaled and muck worn by this time. 

"We next examined the condenser, and the result was 
equally gratifying with that attending the boilers. The pipes 
we found as perfect and in as good condition as when they were 
first put in. Indeed, this somewhat astonished me, as I had 
been frequently told that the pipes would be found furred, or 
coated with a deposit, which would prevent the steam being 
condensed. But nothing of a deposite appeared, and the best 
proof of their cleanliness is, that we closed up the apparatus, 
leaving the pipes in precisely the same condition that we found 
them. 

"The saving in coal and oil is very considerable. We use 
now one barrel of oil, where we formerly used three barrels, 
and a large quantity of tallow besides. The latter we have 
dispensed with altogether. That a steamship is much safer 
with Pirsson's condenser than without it, I have been fully con- 
vinced by my last years experience; and of this no better evi- 
dence is required than the fact that a much greater volume 
of steam can be produced by the same amount of fuel than 
when salt water is used." 

The Editors of that scientific work, the " Journal 
OF THE FEANKLiif Institotb," say: 

" The Condenser of Mr. J. P. Pirsson, which was noticed in 
the Journal some time since as being in use on board the 
steamship ' Osprey,' running between this port and Charleston, 
has been examined within the last few days, while the ship 
was being refitted for the coming season, and found to be as 
perfect as when first put in use. The tubes, both internally 
and externally, were found to he perfectly clean, and the 
boilers free from scales." 

Edward K. CoLtms Esq., of the CoUms line of 
steamers, says, August 18, 1852, a few days since : 

"Having for a long time entertained a favorable opinion of 
Pirsson's condenser, I have taken much pains to get every in- 
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formation I could respecting it, and I am happy to say that 
mij. opinion has been so fully confirmed, that I shall put it in 

THE KEXT STEAMSHIP I BLTLD." 

Geokqe W. Aspinwall, Esq., who has liad the 
Pii-9Son condenser in use on three of his steamers thus 
closes a letter recommending it : 

" / can only say I never would send a steamship to sea with- 
out the Pirsson condenser, securing as it does so great a saving 

IK ALL RESPECTS." 

Now hear what Chief Engineer Koane, of the steam- 
ship " Quickstep," says of the advantag-es of Pirssou's 
condenser, in a letter to the constitietors of the engines, 
Messrs. Eeauy, Neafle <fe Co., he remarks ; 

" Can you point to any steamship which has ever steamed 
continuously for forty-five days, under a constant pressure of 
forty pounds of steam to the square inch ; part of the time, 
too, in the saltest of oceans, without ever blowing one drop of 
water from her boilers, or once drawing the fires? This was 
done in the Quickstep, and much more." 

At another part of the letter he says : 

"The vessel was very deeply laden, and we encountered 
very heavy weather; yet not the slightest accident occured 
to any part of the machinery, as on a survey at that port 
every thing was found in perfect order. The boilers and con- 
denser were absolutely as perfect as when they left your works. 
The rest of our voyage was accomplished with like results. 

"Here let me stop for a moment, and consider what has 
been done. A small steamer, {550 tons,) of inferior power, 
laden to the water's edge, leaves the wharf at Philadelphia — 
passes twice through the tropics— through the Straits of 
Magellan— steams on continuously for some twenty thousand 
miles, on two occasions of periods of forty to fifty days, not 
having a fire drawn from her boilers— arrives at her port of 
destination as perfect as at the start, ready for a new cargo, 
and not a place to spend a shiHing upon the engines or boilers 
if you would I 

But I have not half done with stating the remarkable 
things performed by the condenser or resulting from it. One 
of the most gratifying' was the vacuum, and the temperature of 
the feed water. The vacuum gauges were open syphons, hence 
affected by every change of the atmosphere. When the ba- 
rometer stood at thirty inches, the mercury in the short leg 
of my gauges stood constantly at 14^ inches below equili- 
brium, or equal to a vertical column of 29 inches, and feed 
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water, according to the temperature of the ocean, was Irom 
150° to 160° F." 
Again lie says: 

"Some amusing incidents occurred on the voyage. My 
assistants had very poor faith in the condenser when we left., 
and prophesied ail manner of difficullies. My first assistant 
stuck to it that the pipes would all choke up. At Rio I was 
taken sick, and while unable to do duty he opened the caps 
to examine the pipes. His astonishment and disappointment 
on finding nothing there was very great. He said he could 
hardly believe it possible that it should be in such perfect 
order. I was constantly visited by engineers in every port, 
and from steamers of all nations. Their surprise on exarei- 
ining the admirable condition of my boilers was unbounded, 
and they would constantly contrast it with that of their own, 
many of which were badli/ scaled and burnt, and undergoing 
coxtiy repairs. An old Brazilian officer who came to see me 
said, after a long and careful examination, 'I knew that if 
this was ever found out, it would be some Yankee that would 
do it ; It is a great thing.' And so I say, U is a great thing ; 
and you will never find me operating an engine without one, 
if I can help it. If any engineer would say otherwise, let 
him look at the crazy and unsafe condition of the boilers in the 
Pacific at this time, especially in the pioneer steamers. All 
those might now have been sound and strong, had Pirsson's 
condensers been on board." 

Mr. Aspinwail, the owner of tlie Quickstep, in a 
letter dated July 22d speaking of Mr. Eoane, says : 

"You may count him as a veryreliable, excellent, and 
faithful man, and one in whom you can confide. I highly 
recommend him as a good mechanic and engineer, and a 
trustworthy man. He served seven years with Messrs. Still- 
man, Allen & Co., of the Novelty works. 

Further important testimony is afforded by Chief 
Engineer Buck, of the steamship '■'■Albatross^'' who has 
had a long experience with Pirsson's condenser. He 
says, among other things : 

" The greatest consumption of coal with the fresh water ap- 
paratus has been, and now is, twelve tons per twenty-four 
hours, and the boilers were always kept perfectly clean ; 
while, however, we were using salt water, as we had to do 
with the jet part of the condenser, the consumption of coal 
was iNCBBAHED ABOUT SIX TONS per twcnty-four Aomj-s, and the 
whole interior surface of the boilers became covered with scale, 
while the speed of the engine was also materially diminished by 
reason of a deficiency in steam." 
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Again, he adds: 

" The action of the fresh water has separated the scale which 
had formed inside of the boiler, and the quality of the water 
supplied by the condenser is so pure and fresh that I would 
cheerfuUy compromise for no worse for drinking while at sea." 
Then comes the testimony of Chief Engineer Simobt 
Eakre, who had charge of the steamahip ^^ Commodore 
StockUm" from Philadelphia to San Francisco, and for 
many months afterwards in the Pacific ocean. He says : 
"On our arrival at San Francisco, a searching in vesligation 
into the condition of our machinery, boilers, and condenser, 
was instituted, and it was universally admitted that no 
steamer had ever arrived there in such perfect condition. It 
seemed to astonish the engineers of other steamers there as 
much as it pleased me, although my previous experiments 
wiih the condenser bad satisfied me of its inestimable value. 
"I am now about to return home, and I leave the Commo- 
dore Stockton at this port, with her machinery in the most 
satisfactory condition. The boilers and the condenser are as 
perfectly clean and free from scale or deposit of any kind as 
when they were first made, and not a single dollar has been ex- 
pended on the boilers, notwithstanding they have been in con- 
stant service for nine months, 1 know of no other boilers 
which have been in use on this ocean for three months, that 
are not covered with scale, and many of them that have been 
in use for two years are entirely destroyed. 

"Our boilers have been constantly supplied with fresh 
water and a vacuum regularly maintained at 27 inches ; the 
feed water returned to the boilers at 118°, and has scarcely 
ever varied from this temperature. When we left Philadel- 
phia we were burning bituminous coal, and consumed 4^ tons 
(accurately weighed) per 24 hours, carrying 34 and 35 inches 
pressure of steam, and working at full stroke. In order to 
test more fully the advantages of the condenser, as you de- 
sired, in going to Rio Janeiro,! shut off the fresh wate"r appa- 
ratus, and used your condenser as a common jet condenser. 
Here the incalculable value of the apparatus was made very 
manifest. The consumption of coal was increased twenty per 
cent.; and the temperature of the feed water was reduced 
nearly IS degrees, and the vacuum fell and became very irregu- 
lar. The difference between your fresh water apparatus and 
the ordinary condenser is here shown by the steadiness of the 
vacuum ; because, through all the changes of the temperature 
even, the vacuum was preserved at 27 Inches, whilst by the 
ordinary condenser I could not manage to obtain a steady 
vacuum under the most favorable circumstances," 
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And lie thus ends Ms letter ; 

"In concloaion, 1 would asBure you that if engineers ge^ne- 
rally were acquainted with the value of your condenser, they 
would go to sea in no steamer to whioh.it was not attached. 
As to the pecuniary saving, it is too large for owners ot sea- 
going steamers to disregard, as they can be run at so much 
less expense, that no vessel without them, can successiully 
compete with those having them on board." 

Mr. Thoiipsoh, the President of the AUmtia Steam 
Nmimtion Co., thus speaks of Pirsson's condenser: 

"It will at all times afford me pleasure to aid m the exteii- 
sion of the use of the condenser, for two reasons : First. It is 
a groat private benefit to the owners of steamers, because it 
maUcs them more economical, and will therefore tend to in- 
the steam marine, and extend commerce. Second : It 



crease me oicaiii iiitii ii.,^, "■■" .^— — "- ^ 

Is a public good, because •"( prmrves the itrenglkoj monnj 
tmlJr,, and Umlf greatly to the .afely of tlwse o» board ,uch 
steamers as use it." 

Then comes engineer SAjinEi Gektheii, of the steam- 
ship "Utah," who says; 

" 1 have had charge of the Utah since she was built. Pirs- 
son's patent condenser is attached to the engine, and operates 
in the most satisfactory manner, furnismng an abundant sup- 
ply of fresh water to the boilers. I have condensed steam at 
40 pounds to the inch, whole stroke, when the water was at 
a temperature of 70" P., and obtained a vacuum of 26J niches 
and feed water 150= to 160° F. Maximum consumption ol 
coal three and a half tons per 24 hours. 

" 1 have been visited by many engineers, some ol tlie most 
preiudiced against the introduction of new things, who ham 
inanimousli/ expressed themseloes satisfied with the perfection 
of your arrangement. , i ■ »■ r 

"From my experience, I am prepared to raalte this oner. 1 
will guarantee to take any well-constructed steamship round 
the world, and return to port with the boilers in the most per- 
fect condition, as far as any deposite of scale or corrosion is 
concerned, provided your oondenser is properly applied on 
board. On this I will stake my professional reputation. 

Finally, we are placed in possession of the testimony 
of a board of the most experienced practical steam engi- 
neers of the Navy, who were recently appointed to ex- 
amine the whole subject of condensation, and they state : 
"We consider Pirsson's to be the best surface condenser 
Mown, for the following 
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"No surface coniJeiiser can be safely ofjmHciously used ex- 
cept it contain a provision, or is so arranged, that it can in- 
stantaneously, and at will, be converted into a common jet 
condenser, in the event of fracture or other derangement of 
the pipes, parte, &c, • A surface condenser must possess, there- 
fore, this important property; if this be absent, other merits 
may deserve admiration, but cannot recommend it as practi- 
cal ; and here we fully agree with the commission in the fol- 
lowing opinion, viz: "that we would not be willing to truat a 
vessel of our own property without a full provision for a re- 
sort to an ordinary injection condenser, and which we cannot 
but consider as a first and most essential point in any device 
of the kind." This important requisite, the commission truly 
states, belongs to Pirsson's condenser, and they attribute it to 
Symington's. Pirssons, however, is the only camlenser pre- 
senting the NEW and important features of the double vacuum, 
by which the condensing surfaces are relieved from the at- 
mospheric pressue, and conse<]uently strain and leakage, 
causes alone of the failure of all other plans of surface eon-, 
densation. 'l^his is not the case with Symington's condenser, 
mentioned by the commission in connexion with Pirsson's, as 
aifecting the same objects. Symington's has a single vacuum, 
and if used as a surface condenser, has all the disadvantages 
of the atmospheric pressure on the pipes, similar to Hall's 
Miller's, and others. 

" Question 4. Is it advisable to make the application of the 
most approved condenser to all steamers of the Navy? 

"Answer. We are of opinion, that, for the reasons hereinbe- 
fore stated, it is advisable to apply, as soon as practicable, the 
CONDENSER OP PmsaoN, as now being fitted to the United Slates 
steamship " Alleghany," to ali, steamers of the Navy, piping 
in sea water. 

"This condenser has already been applied to eight merch- 
ant steamships ; it has been in use in some of them for seve- 
ral years, and the practical results fully bear out our estimate 
and opinions. There are also two large steamships now 
being fitted with it at New York. 

Mr. President, in addition to all this, we have a let- 
ter from the Secretary of the Navy, stating that a 
board of examiners had investigated tlie merits of Mr. 
Pirsson's and several other condensei's, and that they 
had found none of them perfect — all might be im- 
proved. For all practical purposes this report was 
quite useless ; it could have no influence to guide the Se- 
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cretary. Since that examuiatioE and report, however, 
there have heen experiments made which prove that 
this condenser entirely answers the pui-pose intended ; 
and is beyond all kind of doubt, the best that has yet 
been uaed in our navigation, and is an instrument by 
which hundreds of thousands of dollars may be saved 
to the United States within the coming year, provided 
all our own steamers can be supplied with it. This 
practical demonstration in its favor, blowing to nothing 
the conclusions of scientific examiners, so bothered the 
Navy Department, that the Secretary would take no ac- 
tion on the subject without the authority of Congress. 
Sir, the opposition outside of this Senate to the use 
of this condenser, has been nntiring, and is as ground- 
less as it seems to have been interested and vindictive. 
Various means have been adopted by persons outside 
of the Senate to destroy or disparage Mr. Pirsson's in- 
vention, and to alarm and excite the Navy Department 
and members of Congress. The most absurd reports have 
been circulated, which have contributed to embarrass the 
Secretary. I hope the Senator from Illinois ia answered. 
I did hope that it would not be necessary to detain 
the Senate by going so far into the merits of this ma- 
chine. I did hope that all that would be necessjS-y to 
satisfy any one, even my friend, the honorable Chsirmaa 
of the Committee on Finance, would be, that. it was 
recommended by all the Chief Engineers of the Navy, 
by the head of the Bureau of Construction, by the Sec- 
retaryof the Navy, and by the unanimous recommenda- 
tion of the Committee on Naval Affairs, who, after a 
careful examination, do advise its adoption in the 
Navy. Is there not something due to this careful ex- 
amination of the subject, something due to all these 
opinions expressed in the decided way in which they 
have been 
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Again, amongst the evidences of the superioi'ity 
of Pirsson's condenser — and that his condecser ia 
likely to answer the purposes for which the Secretary 
is to be authorized to use it, there will be found in the 
testimony that has been presented to the Naval Commit- 
tee, a statement of the engineer of the " Quick Step," on 
board of which this condenser had been used. That ves- 
sel went to California from Philadelphia. She made one 
continuous passage, escept when she stopped for coal, 
and her boilers were supplied with fresh water from 
the time she left Philadelphia till she arrived at San 
Francisco. On her arrival at which place, her engine 
and boilers were examined, and they were found to be 
not only in good order, but absolutely as perfect as 
when she left Philadelphia. Now, sir, I will ask 
whether this well authenticated experiment does not jus- 
tify the recommendation of the Secretary of the Navy, of 
the Bureau of Construction, and of the Naval Commit- 
tee, in a way so as to leave no doubt as to the expediency 
of immediately applying this condenser to the Navy. 

If Senators are resolved to disregai'd these incontesti- 
ble evidences of the value of this machine, in conse- 
CLuence of information they have got from other, and 
perHkps, not the most honorable or disinterested par- 
ties — if they are determined to put down the recom- 
mendation of the Secretary of the Navy, of the Bureau 
of Construction, and the unanimous recommendation 
of the Naval Committee, in consequence of what they 
have heard outside of the Senate, let them do it. I 
shall do my duty. I stand up here as a member of the 
Naval Committee, to defend the recommendation ot 
that committee, and I place my I'eputation, not only as 
a member of that committee, but the little professional 
reputation I have, on the statement that the Pirsson 
condenser will be found to answer better than any other 
heretofore used. 
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Mr. President, what do gentlemen, in tlie face of 
tiese experiments and recommendations, propose? 
Why, that this aubject should be passed over for the 
present, and that all the boilers in your steamships 
shall continae to use salt water for the next year, to 
their great expense and detriment. The boiler of the 
vessel to which I have alluded, when examined at San 
Prancisco, after a continuous voyage of 20,000 miles, 
was found to be perfect, and in. the language of the 
engineer, " not a place to spend a shilling on the en- 
gine or boilers if you would;" and I say that if the 
ordinary condenser had been used, it would have eost 
many " shillings," if not half the original cost of the 
boilers to repaii" them. 

Sir, why should this amendment not be adopted ? 
Gentlemen say because there is some doubt on the sub- 
ject. I say there ought to be no doubt — -there will be 
no doubt in the would on the mind of any candid in- 
quirer, that this is the best condenser that has ever 
been used. The Seci'etary of tlie Navy did not doubt — 
the Naval Committee do not doubt— and we come here 
this morning, all of us, and ask you to du'ect the Sec- 
retary of the Navy to use it. We ask this authority 
because, in consequence of various reports and sugges- 
tions made to him, the Secretary feels constrained to 
hesitate, lest he might incur too great expense without 
the authority of law — and we ask Congress to author- 
ize him to do whatever he may see fit to do, and pay 
whatever he may see fit to pay for its use. Sui'ely, air, 
we do no more than our duty. This is not an unreas- 
onable request to be made to Congress. But gentlemen 
say that this machine may be improved, may he made 
better. We certainly admit that it may be made bet- 
ter, but we also say that until you do get a better one, 
in the name of common sense and prudence adopt this, 
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wliicli is admitted to be tlie best now in use, and will 
save to the Government a large amount of money. 

If Senatora are not yet satisfied, nothing remains for 
me to do but to make a long scientific discussion on 
the subject of marine engines, and tlie use of coal, to 
show the absolute necessity that something should be 
done to reduce the enormous expense of your steam 
navy ; gentlemen do not appear to understand much 
about steam navigation, and I fear it would take more 
time than the Senate can well spare to make them com- 
prehend it fully. My belief is, sir, and I stake my 
standing here in the Senate upon it, that if you adopt 
this condenser on all your steamships, you will save 
nearly $200,000 a year by the operation. In the hope 
that I have finally satisfied my fiiend from Virginia, 
the chairman of the Committee on Finance, as well as 
other Senators, as to the importance of this measure, 
I will detain the Senate no longer. 

The debate having been continued by several Sena- 
tors, Mr. STOCKTON rejoined and said: 

If my friend from Illinois desires another answer 
to his interogatory, from me, I will give it, I intend- 
ed to do so when I last addressed the Senate. I thought 
I stated that the Secretary of the Navy wanted author- 
ity to use this condenser, in consequence of the diffi- 
culties and confusion which have been thrown in his 
way by persons interested in other condensers, and es- 
pecially because the report made by scientific gentle- 
men who were appointed for that purpose, was not suf- 
ficiently defiiiite or conclusive. The Secretaiy did not 
feel himself at liberty to go on in so important a busi- 
ness without authority of Congress. It will be per- 
ceived that this has been forced out of the ordinary 
course of departmental regulation, by the interference 



I bv Google 



11 

of persons not at all connected mtli the navy, and who 
are interested in otli^r condensers. What we ask ia 
merely to disembarrass tlie present Secretaiy from the 
difficulties that seem to have constrained the action of 
hia predecessor. 

Mr. Cass. Do I understand that the report of the 
board was unfavorable to the application ? 

Mr. Stooktow. It was more favorable to this than to 
any other condenser, l:)utnot conclusive. 

Mr. Cass. But still not entirely favorable. 

Mr. Stockton. I wish to be perfectly understood. 
The board thought, as I understand the report, that the 
Pirsson condenser was the best ; but that parts taken 
from several condensers, might possibly make a better 
one than his. I have in my hand papens which prove 
that I am not mistaken. 

Mr. Shields. No doubt of it. 

Mr. Stockton. Now, sir, as a legislator, called upon 
to determine what is the best course for the Depart- 
ment of the Navy to pursue under the circumstances,' and 
especially, as a member of the Committee on Naval 
Affairs, I am constrained to insist, with earnestness, that 
this amendment ought to be adopted by the Senate. 
Our steam navy is costing annually, too much money, 
and I believe we may reduce its expenses $200,000 a 
ye^, by a judicious application of this condenser to all 
the engines. Is that not a matter of importance? 
How is this conclusion to be avoided ? How can Sena- 
tors satisfy themselves to let the present expenses go 
on, simply because the commission did not report that 
this condenser was perfect, and incapable of improve- 
ment ; they reported more favorably of this than any 
other condenser, the only difficulty in their minds seems 
to have been, that they thought another one might 
possibly be made better than Pirsson's ; when such a ^ 
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one is made we can use it. But in the meantime let 
us apply this. 

Mr. President, I have given you the expeiience of 
persons who are engaged in steam vessels in the mercan- 
tile marine— men who are apt to do th at which is "best ; 
especially that which is most economical. I cited in 
my former remarks, the instance of the "Quickstep" 
steamer which went to California, and stated that on 
her arrival there her engines and boilers were in as 
good condition as when she left Philadelphia. This is 
no exaggeration : the evidence in my hand proves it. 
Upon so serious a subject as this I am disposed to con- 
fine myself within the limits of exact figures. 

Here is a letter from the engineer of that steamer to 
which I have before referred, stating these facts, and 
his great surprise at the result. Here is also a letter 
from Mr. George W. Aspinwall, owner, or part owner 
of that vessel. Here, likewise, is a letter addressed to 
my^tielf, from eminent and skilful mechanics, Reany, 
Neafie & Co. in Philadelphia, written to me simply be- 
cause they knew I felt an interest in such experiments. 

Now, I think if Senators have faith in any human 
testimony — if they can believe what is testified to by the 
most reliable men, they must believe the concurrent testi- 
mony of these witnesses and they must come to the conelu- 
sion that this is the best condenser now in use or known. 
K this be still a disputed fact, then we must go further 
into the testimony. But I do not think it can longer be 
doubted. Admitting, then, that it is the best conden- 
ser — adnntting that it liaa done much to economise 
fuel, and preserve the boilers and engines, I ask Sena- 
tors if they can resist the conclusion, that it is their 
duty to give the Secretary of the Navy authority to 
use it if he sees fit, and enable him to reduce the ex- 
penses of our naval marine. Sir, as a friend of the 
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]Sfavy — as a friend of economy — as a friend of improvfr 
ment and of progress, I ask Senators to reconsider their 
opinions — to do justice to an honorable and useful citi- 
zen, and to vote for tlie amendment. 
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indii'iduals who contract for the others, to furnisli 
them by the time that the one here is finished. A 
wholeaome emulation woiild thus be excited between 
the workmen in the public workshops, and those in the 
workshops of individuals. 

Extract of a letter from Commodore Shubeioe, GJmf 
of the Bwreau of ConsVruction^ Equvpm&nt^ mid Ite- 
pai/rs, to the Secretary of the 2Vavy, of Mmy 8, 1852: 
The hope was indulged that, in view of the fact that 
the United States is so far behind all other powers, 
having any claim to Naval respectability, in its steam 
Navy, and especially in that description of force which 
is acknowledged to be the most efficient for war pur- 
poses, the screw propeller, an addition for increase, &c., 
would have been made to the estimates from the Bu- 
reau, that an opportunity might be affiirded to the De- 
partment to call into exercise in the public service 
some of the genius of the country, in the application 
of a power which is destined without doubt to be the 
great fulcrum of Naval strength, and one short step 
taken towards a state of preparation becoming a nation 
having a commerce so wide spred and so valuable as is 
that of the United States, 

The fact is abeady before the Department that we 
have, at the different Navy- Yards, quantities of materi- 
als suitable for steamers, in the frames, purchased years 
since for frigate and sloops-of-war. An appropriation 
to meet the ea^mise of labor, mid to purchase or construct 
steam engines and machmery, would be all that would 
be required at this time for a purpose so desirable. 
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